Additional information on transmission curves, transmission coefficients and relevant orbitals for the con- Figure S1: Zero-bias transmission for extended and helical 20Ala and for extended 7Ala. As expected, the extended structure of 20Ala definitely gives rise to a much lower conductance with respect to extended 7Ala. Figure S3 : Orbital in the Au-7Trp-Au junction corresponding to the resonance closest to the Fermi level in the end-to-end geometry (a) and in the physisorbed geometry (b) (shown in Figure 1 and Figure 6f of the main text, respectively). In both cases this orbital is not localized on the tryptophan closer to the gold and thus changes in its coupling to the lead is not likely to affect the conductance considerably. The increased conductance computed for the geometry in panel (b) is therefore likely to be due to the shorter Au-Au distance.
DFT+Σ correction
In table S1 we report all values used to calculate the HOMO-LUMO gap correction according to the DFT+Σ approach. The energy shift applied to all the occupied states is given by Σ occ = −IP − H + ∆ occ , and the corresponding shift for the unoccupied ones by
Here, H and L are the Kohn-Sham HOMO and LUMO energies from the gas-phase calculation, while ∆ occ and ∆ virt are the corresponding image charge corrections.
Gas phase IP and EA were calculated on the pristine molecules (i.e. in the presence of the H atom of the COOH group). 
Binding energies
In Table S2 we report the binding energies for all geometries shown in Figure 1 and 6 of the main text. They were calculated as
where E jun is the energy of the whole junction and E mol , E lead R , and E lead L are the energies of the isolated molecule and isolated right and left lead, respectively, with the same atomic positions as in the junction. Note that the values of these binding energies should be corrected by taking the basis set superposition error into account ( which has not been evaluated because of convergence problems arising in the corresponding calculations as a consequence of the complexity of the system). Table S2 : Binding energies of the geometries shown in Fig. 1 
